It is only recently that the seasonal fluctuations of fruit and nectar abundance have become well documented in the botanical literature for the New World tropics (Janzen 1967; Croat 1969). Much work now remains for the zoologists, however, to correlate these fluctuations with the seasonal aspects of the life histories of animals. In this study, the feeding behavior and ecology of fruit-and nectareating birds were examined in the Panama Canal Zone to determine how they were affected by seasonal changes of food supply. In the dry season, the feeding visitation rates were so significantly decreased that to demonstrate the seasonal differences it was only necessary to collect data for three additional 20-hr periods at the same plant.
tree with this parasite was observed for five 20-hr periods, each of which took from five days to a week to complete. The 20-hr period was a composite of two full sets of each of the following periods: 06:30-07:00, 07:30-12:00, and 12:30-17:30. In the dry season, the feeding visitation rates were so significantly decreased that to demonstrate the seasonal differences it was only necessary to collect data for three additional 20-hr periods at the same plant.
Other important study plants included those species which fruited in both seasons, albeit different individuals were involved. For example, a Cecropia sp. tree was watched on the same wet season schedule as the O~yctanthus described above, and others were observed on similar schedules in the dry season.
Ham&a nodosa, a common introduced shrub throughout the tropics, also provided data on seasonal differences in the exploitation of individual fruit species. The time I spent at such individual plants, including those mentioned above, totaled more than 800 hr. Also included were many species which bore fruits or flowers in one season only, as such seasonality is apparently more common than continuous reproduction.
Although no formal indexing of avian populations was attempted, 40 individuals of 18 common species in the study area were color-banded.
All recaptures or sightings of these birds were recorded, and these records made possible some estimates of the small populations.
Finally, in an attempt experimentally to measure seasonal changes in feeding pressures, birds in the study area were tested for their exploitation of an artificial food source in both seasons. In the tests, free-living birds were offered a continual supply of live crickets on laboratory window screens for a series of mornings ( O6:00-07:OO) with all feeding visits recorded. Although fruiting all year, the This is a widespread genus in Central America and is often abundant in second-growth areas. Avian feeding is important for its dispersal; seed viability is outstanding after passing through the digestive system. Monkeys (At&s geoffroyi) also fed on the fruits and leaves. Eisenmann (1961) added a number of species feeding on Cecropia fruits in the same locality during a summer (early wet season). E Probably the most common mistletoe on the island; frequently abundant in tree tops; parasitic, as with all members of the family. The very small green berries are produced in both seasons. Throughout the tropics of the world, mistletoe are clos,ely associated with birds as dispersal agents. In feeding, the tanagers peeled the edible pericarp and dropped the seed. The pigeon and flycatchers swallowed fruits whole, the pigeon excreting the seeds and the flycatchers regurgitating them later. birds feeding on the berries ranged from 162-Similarly the wet season exploitation of the 180 visits per 20-hr census period (average, berries of ten Hamelia nodosa shrubs was suf-169) in the wet season to 50-89 visits per cen-ficiently heavy that berries were eaten before sus period (average, 76) in the dry season. they were ripe (often while they were As the birds were residents (see table 1) and "hard") but in the dry season, with reduced present in the study area in equal numbers feeding pressures, many berries were able to in both seasons, the data ( fig. 1 ) indicate remature and remain uneaten on these same duced feeding pressures in the dry season.
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shrubs. By considering further the total diets CHARLES F. LECK of the birds that fed at Hamelia, it is possible to see that the dry season reduction in visits resulted from an increased availability and exploitation of alternate foods (table 2) . These data (obtained through general daily censuses) indicate that 8 of the 15 species of alternate fruits utilized are restricted to, or are more abundant in, the dry season, and that only 2 species limit their fruiting to the wet season. Thus, there was a general trend for the frugivorous birds to reduce their exploitation of Hamelia in the spring. The dry season switch to alternate food plants was verified for individuals, as well as for the 11 species, through color-banding.
Another example of dry season reduction in feeding pressures is provided by one of the more common shrubs of the clearing, Lantana camara. In the fall the heavily exploited berries were always taken before they were ripe, by two species of honeycreepers, two species of tanagers, and a manakin (see table 1 ). In the dry season, however, both honeycreepers switched to new alternate sources (for nectar) as they appeared (Ochroma, Trichlospermum, Cordia, Macrocnemum, and Tabebuia), and the other bird species, as well as one of the honeycreepers, added the berries of several other dry season species to their diets. With the released feeding pressures, the Lantanu then had many ripe berries available.
For both the Hamelia and Lantanu, the dry season berry superabundance led to opportunistic exploitation by species which had not fed at the plants in the wet season. These new species included three flycatchers and a migrant warbler at Hamelia, and two flycatchers and a migrant mimid at Lantana. At the island each of these birds was generally insectivorous, and apparently became frugivor- ous only when berries were sufficiently ripe and available (i.e., when feeding pressures by obligate fruit feeders were reduced). These species are thus considered "opportunistic frugivores." There are probably distinct diet dichotomies between opportunistic and obligate species at most fruit resources, with migrants particularly inclined toward opportunism.
AGGRESSIVE BEHAVIOR OF FRUGIVORES
Aggressive behavior, particularly at food sources, might also be affected by seasonal changes in food availabilities. Supplanting attacks, in which displacement of one individual is caused by the arrival of another, were an easily identified and quantified element of aggressive behavior, but were relatively infrequent among the frugivorous birds. Nevertheless, sufficient numbers of encounters were recorded in the study area to compare the two seasons (table 3) which showed significant differences (Chi-square tests, P < 0.001). Thus, for both the tanagers and frugivorous flycatchers the numbers of supplanting attacks were much reduced in the dry season, with the increased food availabilities and concomitant decline of feeding pressures. It is important to realize that the bird population These limited data suggest that honeycreepers' feeding pressures would be highest at forest edges and during the wet season, the period of less food abundance. As the situation parallels that of the frugivo' rous species it is apparent that the aforementioned wet-season emigrations from the island do not completely reduce the effects of the seasonal changes in flower availabilities for the individuals remaining on the island.
The aggressive behavior of honeycreepers and hummingbirds at food plants was highest during the dry season (table 3)) contrary to the results for flycatchers and tanagers. In the wet season, with few plants in flower, the populations of most species were reduced by emigration and it appeared that the remaining individuals seldom had inter-specific encounters. In the dry season, with many more species and individuals present (as described earlier; table 4), feeding overlap was frequent and aggressive encounters resulted, although there appeared to be a superabundance of nectar sources. The basis of these supplanting 
